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(54) Measuring carbon dioxide emissions from soil 

Tbe chambeis are isolated from the ambi«« iSio^S, T^"' ^5 contaming a colorimetric indicator 22. 
colour obtained in the indicator. atmosphere. A colour reference chart 16 is compared with the 
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Soil Biological Activity Testing 

TTJfe invention relates to the measurement of biological activity In a samole such «« 

"^^ exclusively. c^Scemed wfth tte^ of ^.£|n 
dioxide emission measurement as an indicator of such biological actiw^ 

iSn!!!''^*^ portion of soil is generally composed of silicates of various metals 

S'n^SSSr&^nt'^r"'"- ^ 

Much of the organic matter in soil Is in the fonn of humus. Humus is the result of 
^"St^; oS^ Imposition and is rich in bacteria. funr^l?artS^1 
ana other organisms, it also improves cation absorption and exchanae assisfTin 
fomiauon of soil stnicture and prevents leaching ^ i^iiSto^Su^'^^ 
therefore act as a reseivoir of minerals for plant uptake, 

S7 rfil^il? "1 ^" ^ """^^'^ ^ the soil in order to 

bujid cell tissue for grewth - extracting them In solution from the soil throuS?«!e? 

i?sS?i^?g^Suri^ 

The biological activity in the soil - ie the presence of the bacteria, fungi and other 
living o|gan«ms - is also an important factor in the 'quality' of tlvTsSu Si s^Ts 
dead- then It wiB not act as an adequate growth medium for planT 

^^n6^^'!*°'^'^' (biochemical) activity, these organisms respire, releasing 
SrSie'L!!^ "^^^^ ^^"^^ P«»portional to the amount of cartx)n dioxide emitted 
Measurement of this emission provides a basis for assessing the biological activity of 

Several indicator substances are Itnown which react to chemical changes brouoht 
about by and so can indicate the presence of. dissolved SrtS>n diSide -IS 
example, by changing colour in response to pH. aioxioe tor 

L™Jr° r *° indicators to measure the bioiogical activity in a given soil 

samp e. However, at present the only tests available forme biologteil actiX of S 
tSr sample must be serJlo a teb^X to 



In such laboratory tests, the sample is kept in a sealed container. The gas In the 
container is then drawn off (using a syringe or conrTparat>le extraction niethod) and is 
injected into an irxlicator solution which will react to the presence of carbon dioxide 
inthegas. 

5 Alternatively* the cartoon dioxide is directly absortied into strong alkali In the 

container and the amount of cartXHi dkixMe is detemvned t)y titratton. 

Such tests are an accurate guide to the level of biological activity in a soil sample. 

However, this manner of testing does have several disadvaiitages. 

Rrstly, the test procedure requires a certain amount of technk^i skilL 

10 Secondly, the complete removal of carbon dioxkJe from the atmosphere by strong 
alkali may disturb the t>lok>gk:al activity in the sarnple. 

Additionally, the testing is time-consuming and costly because it must be carried out 
pff-srte in a latx>ratory. 

Sorne aspects of the present inventk>n are concerned with a simple 'in-the-field' test 
1 5 for measuring the bk>k^k::al activity in terms of cartoon dtoxkle emlssk>ns. 

This test can be carried out by an unskilled operator in diverse soil sites - from a 
commercial agricultural fieki to a domestic garden. 

The aim of the inventk>n is to provide a simple and rapkl test, which gives a cleaur and 
easily interpreted result. 

20 The test i& t>ased upon laboratory test principles, but with a greatly simplified test 
technique. 

According to one aspect of the Invention, a soil sample Is loaded into a sample 
chamber. This sample chamt>er Is linked to the indicator chamt)er Into which the 
indk^ator is introduced. Transfer of air between the two chamt^ers is aUowed. but the 
25 whole system is closed, so that there is no exchange of air between the two 
chamtiers and the outside. 

This link between the chambers means that any cartx>n dioxide emitted by the soil 
sample is therefore released into the air in both chambers, and thus comes into 
contact with the indk^tor. 

30 The indicator solution is chosen so that, when exposed to cart>on dioxkle, it will 
change colour * but will not deplete the cart>on dk)xkie in the air. The resultant 
colour will be an indication of the amount of cartx>n dksxkie in the air. 
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In order to obtain an accurate result, and one whk:h will reflect the bio!ogk:al activity 
of the soil sample, firstly the sample must t>e of a prescribed size. A larger sample will 
emit more cartx>n dk>xkJe than a smaller sample with the same biok)gk:al activity. 
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^SJS^kSL* fei^S Sl'^^ a predetermined period of time. The 

S«r^l!L ?? » tested, the more cartjon dioxide will be emitted, and thus variabte 
test time would otherwise distort the test results. • ana mus vanaoie 

s I*?*'^*.**^ ""^ ^ conducted at a given temperature The hiaher the 

There now foBows a description of a particular embodiment of the invention by wav 
of example only, with reference to. and as shown in the acc^l^n^^ 
dagiammaiic and schematic drawings, in which: accompanying 

Figure 1 shows a test kit; 

Figure 2 shows a cross-sectional view of the test Idt Illustrated In Rgure i ; and 
Figure 3 shows an alternative arrangement of the sample and indicator chambers. 
Refemng to the drawings, a soil test kit comprises a large vial 12 with lid 1 1 and a 
SnlSlc^r"' IB provided for interpSdng the res^ltint'c;;to':r'o1 

The test kit is packaged in a container or box 15. whrch also acts as a stand to 
support and protect the chambers while the test is being "'^ *° 

l^l^V "^11^ the sample chamber and the soil sample 21 is put into the 

The smaller vial 13 is the indicator chamber. The indicator 22 is either provided in 
this vial. or rt « transferred from another source to the vial for the purp<Se rtttJe^ 

The smaller vial 13, with the indicator substance 22. Is then placed inside the lamer 
vial 12. and on top of the soil sample 21. H«««*a msiae me larger 

The lid 1 1 of the larger vial 12 is then replaced. 

The test is subsequently left for a fixed period at a given temperature, after which 

i'^tl?^?2i"'tf '^''"?!' ^ «'"^»«' Rflure 3. the sample chamber 51 and 
d^Si I^n^'.f '"""^ ^""^ °' a«tows any carbon 

dioxide emitted by the soil sample 61 to come into contact with the indicator 62^ 
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Claims 
1. 

A (soil) tester, 

for measuring carbon dioxide emission 
of a sample of biologicat material, such as soil, 
the tester comprismg a sample chamber 
for a sample of a prescritied size 
and an indicator chamber, 

for an indicator which changes colour 
according to the proportions of gases 
in the chamber, and 

as a result of the respiratory activily of the sanpte material 

sajd sample and indicator chambers 

being linked to allow air flow between them, 

but not with the outside atmosphere, 

and a colour reference chart. 

with colour gradations. 

for comparison with the reaction colour of said Indicator substance 
after a fixed test period, « 
at a given temperature, 
to indicate the biological activity of the sample. 

2. 

A tester 

as claimed in any of the preceding claims, 

incorporating mari^lngs on the sample chamber to indicate 

the volume of sample material required for the test. 



3. 

A tester 

as claimed in any of the preceding daims, 
including a container which also senses as a stand 
for the test sample chamber during testing. 



4- 

A soil test method, 

using a soil tester as claimed in any of the preceding claims 

in which the indicator chamber is opened 

and placed Inside the sample chamber, 

together with the sample, 

and the sample chamber is sealed with a lid. 



5. 

A 80il test method 
as claimed in Claim 4, 
in which the Indicator changes colour 
in proportion to its exposure to carton dioxide 
5 produced by respiratory activity in the san^ie. 



6. 

A soil test method 
as claimed in Claims 4 or 5, 
wherein the indicator changes colour 
in proportion to level of oxygen 
1 0 consumed by respiratory activity in the sample. 



7. 

A soil test method 

as claimed in Claims 4, S or 6, 

utilising a bicart>onate salt and a colorimetrio indicator. 

8. 
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Atestkit 

substantially as hereinbefore described 
with reference to the accompanying Figure 1. 
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